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(57) Abstract: A communication terminal that, even when laid on a metallic plate, can maintain good reception sensitivity is pro- 
vided without any necessity of altering body size or design. A board (125) connected an antenna (107) is disposed within a lower 
housing (105). The board (125) has a GND surface connected to a radiation element (121). The radiation element (121) is coupled 
to an auxiliary ground plate (123) approximately orthogonal thereto. The radiation element (121) and auxiliary ground plate (123) 
both are conductors. The board (125) allows a high frequency current (131) to flow therethrough. When the communication terminal 
is laid on a metallic plate (141), a mirror image effect causes a high frequency current of opposite phase (133) to flow through the 
metallic plate (141), so that it cancels the high frequency current (131), thereby reducing the radiation of the antenna (107). It should 
be noted that since the mirror image effect does not cause components orthogonal to the metallic plate (141) to cancel each other, 
the radiation element (121) constitutes a dipole antenna symmetrically with respect to the metallic plate (141). 



^ rai$££a#lcfc^C£©-e#*ffira^3fc£ffitK-r£Ci:-l?fc5 0 Tfi5ffi<*(105)(Drt[illcl*T>T^(107)*tl$«SI$ 
W *1.7tS«i(125)A<gllte>*L-CL^-S. S«(125) 



w 



0^04/042947 Al I II 11(11 II 111 II Hill lllBl Illlllllllllllllllllillllllllllllllllll! 



DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SB, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



(84) Jt^S (&&): ARIPO (BW, GH, GM, KE, LS, 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7^ 2 — K&tffftCBteiglC-^T I*. £8HI8fT$ 

It (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — QtPCTlHiv K(D^fiIfCti«$*lTl^ Tn— K<tB8S 

/W» (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, <D #*f 9 >X -/ — h J £#Ho 



lc[*GNDS^(t&tt-Cfcyt5tSt^^-(l2l)A<}ga3?*tTl^o ftlt^(i2i)lzliC;h,<hB§gIl:fc^Alc*£ 

a*s«(i23)A<js^LrSi(+t>^-ci^So ttwm^nDtffiKjiS^^t^icgKt-e&^o ss(i25)fcriissaim 

35(131)A<35*l£A<. ii<SSffi**^JSS(i4i)JilcSl>fcttffi-eii. SHft&mi:: J:oTi£ffla)B;«iRmsiE(i33)^S 
«(i4l)£35*i&fc#>. KJg&m35(l31)l*fT*>>H$*U T> J r-^(i07)(OScStliSto t>^* 0 fct£. fflMIC^o 
T^Stt(i4l)(cSl»)S:j?E»l*fT*>>SL^t)^:l>tctf>. »StSg^(i2l)l*&E«(l4i)fc*r LT*f|*lc*V7K-;i,7> 



WO 2004/042947 ^^CT/JP2003/0 14223 



m m m 



5 <&m&m> 

^tc^mxm^x-h^mmst^^m^^^. t ©t-t &mm mm^m-t^o 

15 V^5Pp^M^fcofc 0 

z.<Dmm&m&:-rz>fcib^ mm^-i o- 1 2 6 3 0 4#^« (wp^d k: 

20 -T5fci?)©y :/£r^!gbTV^ 0 r5t5^i:iaot, /hM«SlM$£&ISlg± 

x®v)Wzx&mm±x(D'{^}?--#'>x&&*kz>^W; j $>, ^r^-r^wt 

25 (^fF^Cifc 1 ) 10-126304 WJkWi 

1 



WO 2004/042947 




T/JP2003/014223 



5 ftTV^C 0 

10 <?Bm<om^> 

£ tifcmm*m&<D km ^m^ftmmm^tb^x. mm- <t o -c^ 

0®£j&#£r#f& U BfrfBM*© G N D B5*5 «t tfUfrfBSB 1 4: ItK) 

(DGNBm^mm^tix^^tK m&®mz£<>x&mmzmmte&&n i &L#>& 

SraEH-T S^SttK <k < IB 1 #^gp*3 £t>*J£ 2 ^gpSrlSBi-S £ t &X 

2 



WO 2004/042947 ^■CT/JP2003/0 14223 



-^>«t 5 ^> & as 2 stress ^ g&<z> GNnmtvm map a-t sr^s: 

5 «fc 9 > » 2 £3$-C£5 0 U#oT, f£ 2ig#:£|S<73 

iam^o^ffiy^pafi$ttfc^2^ifpi: % s&tam i*#tt*s «fc^s5tam 
. atrial i m&ift t (Dmm.$&tzmfo u Sufa^^fficof+tt6>^fc^wwK^ 

Mfti:bTto, &mmztt\^xmm£mms4itz>zk\z.tj;z >0 rofc*. r 

25 ^lFP33«t^2^|f|5Sr^i-5- k&X*%Z 0 *fc N iiffSgtfcg 

•^xlf-r ^SrSEHi-S j^Sf4K £ A/ if < m 1 ^#:§P*3 £ 2 ^SPSr^«i- 

3 



WO 2004/042947 




T/JP2003/014223 



<mjfi<Dffim&mw> 

10 fcmigmTfet). 

men, m2(Dmm^m<ommi^m^mm U) fei^M (b) ^e>m^ 

El 9 #i¥ 1 0-1 2 6 3 0 4-^-^^|2«(D/hMil^O#^^^i-ffi!| 

igiioFs. ( a ) y£m<&mmm$i, (b) iii9WM«iti> ceo #n 
hi (a) rn^mm^, rx$ (b) *mmmm<Dmmm$i(D*:%L^ 

fc*5, S^^-i-, lOllity^ l0 3fil» v l0 5iiTiI^ 
10 7 tiT 121, 153, 203, 305 tefoMm+s 12 3, 15 

25 5,205,307 nM®ji&m, 2 0 1 f±^Jg^ft x 3 0 3 fct^— )V Y*r— ^"C 

< 3§ W ^HiS-f" -5 *6 & > 

4 



WO 2004/042947 




T/JP2003/014223 



(» i (ommmm) 

10 ftl0 3*JJ:OfTflJffft:i0 5) 3ft«*f 9 S^Wlg^fllJ^$^T*5 9 N Tflflffft: l 

0 5KLteT^^l 0 7tfS^ttk;ftTV^ 0 £fc, TiI*10 5O@ll^f 

1 0 9 T^LfcJg® 1 l lT^LfcWffi£f»E^K^J&$;ft-CV^ 0 * 

109 km-icmm-rzxsnttbtis mim^mmmir^mmmmi 23s 

15 T«0S#1 0 5©ffffi 1 1 1 tm— te&m-fZ>£ 5^{te>^T*3«9. SVMclfcit: 

e*t> i3 2Sr#MLT > *mmMm<Dmmm*<D±&mte^xmM\z.%Lmir 

' 1 0 5Ortfl||lH:, T^-Tl 0 7 tfSgafcSftfcSte 1 2 5 feftTV^o 

I C^^-T^^gflfidS^^&ftTV^S GNDffi (^Ts TGNDJ 

£V^„ ) flSKtt&ftTV^. ^f c% MI?12 1fiIIl2 5«Z)GND(Cg 

25 ^£ti/rv^ 0 

0 2 \z?j<-f£ 5 tj^-m o 7&t>mmi 2 5^^ttT^^^m^l 3 

4 1 .LfcitV^fcJlfcfcTfWu *«Sb*fcJ;o-CaS**B©Si«««iligl 3 3 
ri^M&l 4 1 &rgfS;}T,5;fci£>, Sfel 2 5 Sr^n^iSiJ^^m^l 3 1 ttfr^S 

5 



WO 2004/042947 




l CT/JP2003/014223 



Wt&m*i 2 i nmmi 2 5 (DGNrnzmmzthT^ztK iwiaoti 
1 4 i \cmm fcj&smst&fc 5 fci?> N ^c#^ 121 125 _h&», 
5 z>mm$immi 3 iasgto>MS£ tT«i, ^m^i 4 i^*i-LTsii:&^;# 

l^ll^Tfe5^ N ^clt^l 2 1 teSfel 2 5©GND(Cii$tlt*J!), 

1 2 5©GNDCtt7yrtl 0 7^e>^^^m^l 3 1 a^tLTV^ fcfc, 
10 ^M^l 2 l^^S^l 2 5CDMfti bT^jSm^l 3 l&ffitlZ^ blZ£ 

^ 2 m&mmi 4 i ^»uTis^fis^©i^^4$^ 

£5fc&5o *tl*J:li&&U 2 3^^v^-a-^«, JfcJH-Sf-T- 1 21© 
&mm 14 1 JS^tt^JHlE 1 4 l UTl«««EWfc®»i-5 r b 

15 s #1**^ 12 1 t&tmttJz.-ts - £ jJS?Scv\ 

ft&s ^^JS^Soiiff^^^r^Mfel 4 l Kigv^v^v^HT-te. MSb^& 
^12 3 bm^mmi 2 5CGNDO- Iflfc:^ ftV^ctf), T^T^l 0 7©^ 

20 £*Lfc#|**^i 2 i N 33J:t^»**-?i 2 l ^Pf&E^^-^^tLfcliSb^l 

2 3 SHUtfcTV^Sfca^ 5if&«8*Sr^JR*Rl 4 1 Ji»Cfl|***T«V>fc<fctBfc*>o 
Tte, 2 3*Stfe««[l 4 1 (^LTl^^f^i^tl, #1**^1 2 

25 ft**, *^Jfi^lfiT*f4 % *fclf*^l 2 l&£X£ffi$]i&mi 2 3&TtoWftl 0 
rttfeSrTWttfrl 0 5 0^ili^ftTt ) Sv\ £<E>i§£\ gclti^i 2 l 

6 



WO 2004/042947 




T/JP2003/014223 



4 i±\cm^fct ^ ffi&jmmi 2 3 «^jr«i 4 1 t^^^^m^-r^^ 

m<D&& 15 1 *Klt6>*t5l^frtt % Jfelt*^ 15 3 &%mU& 15 1 ©JBIiafcP 

10 f&u 0 2 3 KLTF-rmmfflR 1 2 3 „ m^K^-tm^mmiss^m 
(* 2 (ommmrn) 

(b) *>e>*5*«j^bfc|ftWBI-e*>«„ &*5, |^|2I^*5V>T. mi & J: 

m 2vmmmsi<ommmMtt, m 5 33 «t 6 £ -5 -mv Tismft: 105- - 

20 rtfldfcStRi 2 5, ^1M2 0 1, ^ 2 0 3*5J:tJ«^lb*6tR2 0 5 #15* 
Jtfe^TVNS. 3fc*3 N J&lt*^ 0 3 i:«|!jife^2 0 5 fi— £M-?£j5££ *LTV>5 . 
o £fc s ^M^*r2 0 1 «3^^^ J ^v ? ^5/^^OgPp°a2 0 7&m&l 2 5 Kl@ 

#c#tst^2 o smr±^jR4fe^2 o i bWkM~rz>rzit><Dmmw.<D^*U2 o 

25 9 #88 »* bfixte 9 % j&ltlifT- 2 0 3 *5,fc tWfM&ifoK 2 0 5 tl^Jl&A 201^ 
^tTS^l 2 5©GND^CitW}-tii$tlTV^5 0 {g. U ^§P2 0 9^J; 
S«H»fc|Rfe-r, #IM20 1 ^^2 0 3*5it5*6l&i6«2 0 5 



7 



WO 2004/042947 




T/JP2003/014223 



^(Dtc&b, &m&M2 0 1 laotll 1 2 5 2 0 7:6* 

Rttb*X£&f&S5fcT?2bo-C^ §Pp°n2 0 7 TSP^V^^— * fcjfclt*?- 2 0 

3*3J;TJ««U!i«&^2 0 5 SrUItS^i^-Cf, ^o, ^I2 0 1^UT 

mmi2 5 ©gnd ii^i^ts ^ t ist-t sfcft, mi<DMMj&mtm 

1 2 5±SrJK*b«i«l3»ttaEiSK«03£Sfc ttMi : f2 0 3 *5 £ t*&Jitfe A 

2 0 1 fc:Sjjg}£m»s»L> ^JRtElc»L-CSE3&<S«E^©m*«rJS[lt't-«J; 

10 #5. 

fc*3 % 0 5 ^^-TJ; 5 fcs ^Jg&A 2 0 1 2 0 7 <DffiW\Z 2 Ofgtf b*L 

TV^/ci6. — ^O^Jl#^r2 0 1 ateS^l 2 5 0GNDCEggiU 

©^m^2 o i bn&mm* (mz.ttL&ft&n^tz.m*) 211 &^lts 

15 l kWtttm*2 o 3 fc©IHte9fc*WHP2 l l^AtSittiot, Sfcl**^ 
2 0 3 *3 J: t>^^^flr 2 0 1 <Z>m^^USr^^L<5-i:^-t?^§ o 

Lfc^ot, TH!l^#l 0 5 <D|rjgC>.X-<-X<D:gJ^_h N $!I*JJJM£2 0 5 2*& 

mm t Mfflfemznifa'r s * jc &3g * ®^ ^m^-c? # & v ^-s-e *> o -c t> > & 
20 m&§:W)m*2 1 1 ticTBfi^^st^its^ t&x*%z> 0 

iLT2 0 f ^mm^±t^ 5 ^ i W t L V\ 
25 (#3©H«^*8) 



8 



WO 2004/042947 




T/JP2003/014223 



^ 3 (Dmmmm^mm m^OTs^i-j;?^ jiff 105 

rtflU^S*R3 0 1, It3 0 1 ©ITS^Mt^ttttbiftfc^-^K^-* 3 0 3 
5 , 1&%im*3 0 5*3J;Ut*||&J6tE3 0 7 tfRtf fcfLTV^. ft*b\ *lt*^ 3 0 
5 £*fr|bi6tR3 0 7ft— #:i:3&oT*3 0 % £^3 O 1 OTlI*l 0 5<Dfffli 
te#ffc£*LTV^ 0 o 5tt, ffitbiffi^ 3 o 7©— SB$rWffi«a» 

oT, T*t*10 5ftfljt, ^K^3 0 3#t©It3 0 1, Sfelt* 
10 -^3 o 5«3J:t5Mlbifitti3 0 7«rK«Lfc(fcfH-er±, ^K^-X3 0 3^ 
*f§ff^3 0 5 t«S««C«Jfcg|«fc$tt^^l!|fc*5 0 

Lfctf*oT. ^ii^(D3ift^^^JS^_h^»V^fct 3 0 7 

i:^jyt § ^ i k * z> fc & % mmmmz mm ztitzvtm 

£ft5„ LfctfSoT, JfeJt*^ 3 0 5 1±, ^fMl-J:t)£t3 0 l_h£»L5 

'tjsriss-oitfaihiMiiwoiiiiiiR's-oii^iic-ioT^ 

20 ^£>5fc«> x ^ltm^3 0 5*5^^ *3 0 3 i:«-t-5^©(fciBSr3S§Ite 

25 3 0 l(£>;g:£ ^Tiftl^^l 0 5 <£>JiE® 1 0 9#j£tt*i5^i:^t'#^<Tt, 
&#»^3 0 5*5£X*ffi®j&m3 0 7&ffi&<tZ>Z.k&X*%Z> 0 U#ot, i§ 

mmmmzmifc£ti, tknm+3 o 5scgi£3 o i±o%iitii^£t3 o i 

9 



WO 2004/042947 




T/JP2003/014223 



5 V>3# % TWfffcl 0 5<£>irai 1 1 «fc 5 tStt bftTV^Tfc & 

v\ *fc, AfcttSK-T'S o 5©^tmB*i*Lfc0!lfc:|R&-#\ MibJ&^3 o 7 iol 
t^5f^$^xv^«^V\ -f&U il)ilt3 0 7OEiij:, ^M^tSijS 

10 

WT> 0ffi&#f$U J:e»li6»fe»3©*li^lB»ci*«ii«JB5NH:J: 

mi of*, (a) ^©iimflfcfcx (b) 9 <D/ha^m x xt* (c) *n 

Jfe^ScOji^f^^©-e^ j etT,^fe#ejtL5VSWR^tiElTfc5o VSWR ( 
Voltage Standing Wave Ratio : SJEEj^afctt;) t±;"$SKVr&=F&VX " 
20 **5iifTifti:Rltjft©«JEjgffi^*©aii:^(Ott;Sr*i-. El 1 0 (a) f4, $ 

i <DnM^n<om^y$&jfcfrbttt%$m=f- 121 £$t#ji&& 123 jfcv^iE* 

<^iift^OVSWR#ttlU-e$)S 0 *fc, 010 (b) tt, 0 9 "C^ Lfc/hS 
iIi©VSWR#ttitfe§ 0 £fc, 110 (c) H: % II, 2&T$3<DmM 

mw<Dmm v s wR#t£0T*&<5 o 

25 010 (b) <£> VSWR #140 HI 1 0 (a) <DV S WR*RM40 t ifc£H-£ 
mtpfD 2 W:MT*&-£thtc8 8 0MHz~9 6 OMHz©ftt*VSWRf^ 
^b^Lfcm^-e&So — ;£\ HI 10 (c) ©VSWRSttgllj:, 010 (a 
), (b) <DV SWRWmmtSk®?tZ>k, 8 8 0MHz~9 6 0MHzOSi 



10 



WO 2004/042947 




T/JP2003/014223 



Butt, (a) ^^©aflr**^ (b) *mffim<ommw3z<D 

<fc 5 iSfi^^^riB© Lyb^OTK^FSoJgfRjtt^r^ ITV^5 0 011 (b) (D&% 
2002^11^70 HJJB©B*«FWtt|«Nd2002-324084jJ:3£-5< t><Z>T*£> 



11 



WO 2004/042947 




T/JP2003/014223 



m m (d m m 

atrial 2 *#;8&wu ffrfB^i u mmmmK^H 

12 





1/11 



1 




2/11 




3/11 




4/11 




5/11 




6/11 




7/11 



WO 2004/042947 (^j^ ^^CT/JP2003/014223 




8/11 




9/11 

mmz.mm maw 



WO 2004/042947 ^^CT/JP2003/014223 



1 0 





10/11 



INTERNA' 



SEARCH REPORT 




Intemaubnal application No. 

PCT/JP03/14223 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H04B1/38, H01Q1/24, H04M1/02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04B1/38-1/58, H01Q1/24, H04M1/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
■ Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) ' 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 9-18220 A (Sharp Corp.), 

17 January, 1997 (17.01.97), 

Par. Nos. [0024] to [0037]; Figs. 4 to 8 

(Family: none) 


1-4 


A 


JP 9-83241 A (Toshiba Corp.), 
28 March, 1997 (28.03.97), 

Par. Nos. [0015] to [0023]; Figs. 1, 3, 4 
(Family: none) 


1-4 


A 


JP 2002-50914 A (Matsushita Electric Industrial 
Co. , Ltd. ) , 

15 February, 2002 (15.02.02), 

Par. Nos. [0006] to [0019]; Figs. 1 to 3 

(Family: none) 


1-4 



fx] Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: "T* 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing T 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other T 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
10 February, 2004 (10.02.04) 


Date of mailing of the international search report 

24 February, 2004 (24.02.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNA' 



SEARCH REPORT 




International application No. 

PCT/JP03/14223 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-315905 A (Matsushita Electric Industrial 
Co . , Ltd . ) , 

14 November, 2000 (14. 11 . 00) , 
Full text; all drawings 
(Family: none) 



1-4 



Form PCI7ISA/210 (continuation of second sheet) (July 1998) 



> 


• 




HK5ttilg#-f§- PCT/JP0 3/1 42 23 


a. ?m<omirz>ftmv>$tm mmm&m <i po ) 

Int. CI H04B1/38 H01Q1/24 


H04M1/0 2 


B. fUSEfcffofca-l? ! 


■HE*rffofcik/M8jm (BBI#ffF#S (IPC) ) 
Int. CI 7 H04B1/38-1/58 
H01Q1/24 
H04M1/0 2 


R^mmmmmom 1922-1996^ 
ttm<*mmmm&<&& 1971-200 4#- 
n*m&mmm%im2M 1994-2004^ 
n*mmmmm&m&& 1996-2004^ 



JP 9-18220 
199 7. 0 1. 17 
[0 024] - [0037] 

(77 5y^£t) 



HI4— 08 



1-4 



JP 9-83241 A mnm±Mi£) 

1 9 9 7. 0 3. 2 8 

[0015J - [0023] , Ml, M3, 04 



1-4 



TAj #K:BB6<0*SSnRT?B:ft<, — ^«J^(f7k^«r^r 
TEj BKttBBttottB£fcttffln : -ca>«#. H^JUMH 

rpj BBtfWBffn\ t*vm9sMi<o£mto3aibti:&tm 



TTj BMiUHXttffftRftlc^SftfeXtt-efcoT 

r&j ra— /<yyh77§y- 



PBBia«6TLfcB 



10. 0 2. 2004 



24. 2. 2004 



BI8aH3SE«BB«>£fKftl*fcT& 

B#B1tfT/T (ISA/J P) 
SffiSf-10 0-8 9 1 5 
Xftttfft B Eli s HHT S 4 # 3 



5 J 



9 3 7 2 



03-3581-1101 f*9i& 3 5 3 4 



MPCT/ISA/2 10 (12^) (1 998^) 



mtOmg^r PCT/JP03/14223 



J P 2002-50914 
200 2. 02. 15 
[0 0 0 61 - [0 0 19] , I 

JP 2000-315905 
200 0. 1 1. 14 

07r s y— fcU 



HI 1 —El 3 



1-4 



1-4 



«SPCT/ISA/2 10 (m 2*<-i?<Dtit%) (1 998^7^) 



